Abstract: Despite the use of petrochemical derived packaging, many problems such as 9 browning and food spoilage still happen in food after harvesting. There is an increasing 10 consumers concern for food shelf life to be extended as much as possible along with a big 11 interest in green and bioactive materials, that could be used in direct contact with aliments.
Introduction
has the potential to preserve and protect from antimicrobial attack in food coatings [8] . 48 However, the use of chitosan as a biodegradable film has some limitations such as poor 49 vapor barrier, weak mechanical properties [4] and also antimicrobial limitations when it is 50 used as insoluble films [9] . In order to improve the functionality of chitosan based films, higher is the cost-price efficiency. In this context several nanoreinforcements have been 63 interesting due to their high surface that provides better reinforcement effects [13] [14] [15] [16] [17] .
65
In addition to the enhancement of mechanical and barrier properties given by 66 nanoreinforcements, there other several functionalities, for instance antimicrobial and 67 antioxidant activity that can be to the properties of the nanoreinforcements when they are 68 used for packaging systems. Some added properties can be achieved by covalent or non- shows a schema illustrating a suggested mechanism of acetylation of CNC. Jonoobi et al.
181
[44] indicated that the rate of acetylation is low when cellulose has strong hydrogen 182 bonding interactions. Results showed a higher degree of substitution (DS) of hydroxyl 183 groups in kenaf fibers compared with that of nanofibers .
185
Another mechanism of acetylation can be carried out using a heterogeneous process. In this Grafting polymerization is a well-known method to develop material with particular 213 structure and properties [38] . Polymer grafting is divided into two approaches, the activities of 66 ± 3% and 98 ± 3% for GA and CT, respectively were observed.
238
All the previous methods can be applied to CNC, a possible mechanism of conjugation of can also be stored at ambient or cold temperatures, this parameter was of great importance.
431
Resulted LAE/T20 micelles loaded in pectin based suspensions were more stable to 
